This is a report on our newly proposed model of dynamical supersymmetry breaking with some details of the analysis involved. The model in the simplest version has only a chiral superfield (multiplet), with a strong four-superfield interaction in the Kähler potential that induces a real two-superfield composite with vacuum condensate. The latter has supersymmetry breaking parts, which we show to bear nontrivial solution following basically a standard nonperturbative analysis for a Nambu-Jona-Lasinio type model on a superfield setting. The real composite superfield has a spin one component but is otherwise quite unconventional. We discuss also the parallel analysis for the effective theory with the composite. Plausible vacuum solutions are illustrated and analyzed. The supersymmetry breaking solutions have generated soft mass(es) for the scalar avoiding the vanishing supertrace condition for the squared-masses of the superfield components.
I. INTRODUCTION
With the discovery of the Higgs particle at the Large Hadron Collider (LHC), the full success of the Standard Model (SM) has been crowned. Unfortunately, we still do not see any clear indications of experimental features beyond so long as phenomenology at the TeV scale is concerned. Theorists are however mostly unsatisfied with the SM, particularly with its Higgs sector and explanation of the origin of the electroweak symmetry breaking.
With a negative mass-square at the right scale put in by hand, the Higgs mechanism looks like only a phenomenological description of the 'true' theory behind. Moreover, the other parts of the SM theory have their field content tightly constrained by the gauge symmetry and no parameters with mass dimensions admissible; everything in the Higgs sector looks completely arbitrary in comparison. Another way of looking at the issue would be that the only natural value of any input mass parameter should be like the model cutoff scale. We need a model with a dynamical mechanism to generate the extra mass scale substantially below the cutoff.
Practical and experimentally accessible physics is really only about effective (field) theories. Taking the SM as an effective field theory, one would admit the higher dimensional operators with couplings suppressed by powers of the model cutoff scale in the Lagrangian. Actually, a dimension six term of four-fermion(/four-quark) interaction with otherwise strong coupling gives interesting nonperturbative dynamics that can break symmetries and generate masses [1] . That is the Nobel prize-winning classic Nambu-Jona-Lasinio (NJL) model [2] , to which Higgs physics may correspond to the low energy effective theory with the Higgs doublet being identified as a two-fermion composite. This beautiful idea of the top-mode SM [3] [4] [5] [6] [7] [8] fails to accommodate the too small phenomenological top quark mass [1] . At this point, it looks like a holomorphic supersymmetric version that gives the (minimal) supersymmetric standard model (SSM) with both Higgs supermultiplets as two-superfield composite maintains phenomenological viability [9] .
The SSM is still the most popular candidate theory beyond the SM being matched to the LHC results. The theoretical beauty of supersymmetry is certain part of its appeal.
The first supersymmetric Nambu-Jona-Lasinio (SNJL) model was introduced in the early eighties [10, 11] , generalizing the four-fermion interaction to a four-superfield interaction of the same dimension in the Kähler potential . Recently, our group introduced the holo-morphic version (HSNJL) as an alternative supersymmetrization [12] with a four-superfield interaction in the superpotential [9] . The two versions have different theoretical and phenomenological merits [9, 13, 14] . However, both versions require input soft supersymmetry breaking masses to have the dynamical (electroweak) symmetry breaking. On the other hand, the phenomenological SSM requires soft supersymmetry breaking masses/parameters the origin of which is typically depicted through elaborated constructions of complicated and contrived models with extra supersymmetry breaking and mediating sectors [15] . Under the background, it is the wish of us to find a simple model to get the supersymmetry breaking and soft mass generation dynamically, hopefully under a similar framework. That is essentially achieved. We just reported our first results of a new type of supersymmetric NJL model with a real two-superfield composite containing a spin one component. Following and extending the framework of our earlier analyses [13, 14] , we have established that the model has the gap equation of the standard real soft mass parameter of the chiral superfield bearing nontrivial, hence supersymmetry breaking, solution when the four-superfield coupling is strong enough. The short letter we presented the results [16] only gives a sketch of the analyses involved and leaves the possibility of a more general supersymmetry breaking scenario not fully addressed. The current paper is to give a full account of all that.
In Sec. II, we present the model and the supergraph derivation of the superfield gap equation, elaborating carefully the extension of our framework of analysis [13, 14] with model parameters and correlation functions taken as superspace parameters, like constant superfields, containing supersymmetric and supersymmetry breaking parts. The superfield gap equation contains components which include wavefunction renormalization factor and two different soft mass parameters. In Sec. III, we discuss the effective theory picture with the composite and the matching effective potential analysis performed at the component field level, further strengthen the result and illustrate the physics involved. Sec. IV is devoted to analysis of the nontrivial, supersymmetry breaking solutions. In Sec. V, we go further to look at some dynamical features of the composite superfield or its various components at low energy, focusing on the Goldstino mode. Sec. VI is devoted to some further discussion of the supersymmetry breaking physics. Some remarks and conclusions will be presented in the last section. Two appendices are given, the first on some details of analytical expressions as background for the effective theory analysis and some results for two-point functions of the various components of the composite superfield relevant for their low energy dynamics, and the second on propagator expressions for a (chiral) superfield and components admitting the most general mass parameters. The latter expressions have not been explicitly presented in the literature.
II. THE MODEL AND THE SUPERFIELD GAP EQUATION
The model has a dimension six four-superfield interaction similar but somewhat different from that of the SNJL model [10, 11, 16] . For the simplest example, we start with the single chiral superfield (multiplet) Lagrangian
in which we have suppressed any multiplet (color) indices. We illustrate here a standard NJL gap equation analysis [10, 13, 14] applied to the soft supersymmetry breaking mass parameters, the brief result of which is reported in Ref. [16] . We are mostly interested in the generation of the usual soft supersymmetry breaking massm 2 for the superfield Φ. Naively, if the bisuperfield condensate Φ † Φ| D develops, we would have a soft supersymmetry breaking
That is where our key interest is in.
Let us go onto a superfield gap equation analysis following and extending our earlier formulated framework [13, 14] . To implement an NJL-type gap equation analysis for the supersymmetry breaking, the first step of the self-consistent Hartree approximation is to add the interested soft mass term − d 4 θΦ † Φm 2 θ 2θ2 to the free field part and re-subtract it as a mass-insertion type interaction. The formal gap equation is then given bỹ
where Σm(p) is the two-point proper vertex for the scalar component A of Φ, as shown in the Fig. 1 . Note that the four-superfield interaction, after the d 4 θ integration, has the
. We have also performed the calculation fully in the component field framework for case of Ref. [16] , but prefer to illustrate the superfield calculation here in accordance with the formulation under the perspective discussed in Ref. [13] . Before getting into our formulation, some comments on the symmetry issues are in order.
Apart from supersymmetry itself, the model Lagrangian has, independent of the multiplet content of Φ a , a U(1) R symmetry under which Φ a has unit charge. With vanishing m o , it has a full U(N) symmetry under which the multiplet can be considered in the fundamental representation. The m o = 0 case is really a main focus for us, though we do not enforce it in the analysis to keep our result more general. It is important to note that a nonzero mass is not necessary for our key result here, as presented below. The usual 1/N approximation picture, however, can still be valid with the mass nonzero. Φ a may then be considered as an SO(N), instead of SU(N), multiplet. In both cases, there is also U(1) Φ-number symmetry in the Lagrangian which is only violated by the mass term. In the naive case of really a single superfield, the gap equation analysis here would correspond to the quenched planar approximation of QED by Bardeen et.al. [18] [19] [20] , which is commonly believed to give the correct qualitative result in the kind of dynamical symmetry breaking studies. Some more discussion of the issue in a somewhat different setting is available in Ref. [14] . To keep notation simple, we will present our analysis here onwards with the index suppressed, as if we are working on a single superfield. What we have in mind is really a N-multiplet of the SO(N) or SU(N). To retrieve result for a nontrivial N is straightforward. The one-loop contribution such as the one in Σ ΦΦ † (p; θ 2 ,θ 2 ) or Σm(p) will have to be multiplied by the factor N.
In the full superfield picture, Σ ΦΦ † (p; θ 2 ,θ 2 ) should expand as
The part Σm in itself is like a proper self-energy contribution to the scalar but not the fermion component, hence soft supersymmetry breaking. 
containing not only them 2 part but also its supersymmetric partners. We write herem form and got a sure no answer when there is no input supersymmetry breaking terms. 3 Looking at the content of the superfield kinetic term, one sees that it is the parameter for a AF * term. 
and
in which we have left the d 4 θ implicit. To restore the canonical kinetic term in the presence of a plausibly nonzero y, we introduce the renormalized superfield Φ R ≡ √ ZΦ = √ 1 + yΦ which gives
The mass parameters are of course renormalized ones, to be divided by the wavefunction renormalization parameter Z; explicitly m = mo 1+y
, for example. The quantum effective action
where
is the renormalized four-superfield coupling and Y R is similarly given by
The superfield gap equation under the NJL framework is then given by
in component form, we have
where in accordance of the standard NJL analysis one uses the one-loop contribution to
) from the four-superfield interaction. The diagrammatic illustration of the renormalized superfield gap equation is given in Fig. 2 . We can see that the naive expectation of Eq.(2) works, so long as it understood to be applied to the superfield and couplings with the wavefunction renormalization factor properly incorporated. However, the wavefunction renormalization factor itself can be retrieved from a gap equation. Note that results reported in Ref. [16] corresponds to assumingη remains zero from the beginning, which will be shown to be a consistent solution; the gap equation figure therein is the θ 2θ2 part of the one here.
We perform a supergraph calculation for
propagator is given by
where Q = p 2 + |m| 2 + |η| 2 +m 2 and δ
is much to similar previous cases [13] . The result is given by
where the E denotes integration over Euclidean four-momentum k with the measure
Each of the five terms in the above expression comes exactly from the corresponding term in the superfield propagator. The 4k a σ a αα θ αθα term vanishes upon integration. The others can be pull together to give the component gap equations as
Nontrivial solutions of the three coupled equations with nonvanishingη and/orm 2 give supersymmetry breaking solutions. We postpone the analysis of the nontrivial solution till after the discussion of the effective theory picture in the next section. Note that nontrivial y value gives wavefunction renormalization to Φ which does not change the qualitative answer to if supersymmetry breaking solution with the soft mass generation exists. Our analysis will explicitly demonstrate that.
III. THE EFFECTIVE THEORY PICTURE
Following the general effective theory picture of the NJL-type models, we modify the model Lagrangian by adding to it
where U is an 'auxiliary' real superfield and mass parameter µ taken as real and positive
showing it as a superfield composite ofΦ and Φ. The condition says the model with L + L s is equivalent to that of L alone. Expanding the term in L s , we have a cancellation of the dimension six interaction in the full Lagrangian, giving it as
Obviously, if U| D develops a vacuum expectation value (VEV), supersymmetry is broken spontaneously and the superfield Φ gains a soft supersymmetry breaking mass ofm
The above looks very much like the standard features of NJL-type model.
Notice that while U does contain a vector component, its couplings differ from that of the usually studied 'vector superfield' which is a gauge field supermultiplet. That is in addition to having µ as like a supersymmetric mass for U, which can be compatible only with a broken gauge symmetry. As such, model with superfield U is not usually discussed. The superfield can be seen as two parts, as illustrated by the following component expansion,
where the components C, χ, and N is the first part which has the content of like a chiral superfield with however C being real. The µ factor is put to set the mass dimensions right.
The rest is like the content of a superfield for the usual gauge field supermultiplet, with D and v µ real. The effective Lagrangian in component form is given by
Notice that like F, N and D have mass dimension two.
Under the U(1) R symmetry, A and F have charge +1 and −1. The superfield U is uncharged. However, components N, χ and λ carry nontrivial U ( With propagators for the components of the renormalized 'quark' superfield Φ R as given in the appendix, one can easily obtain the minimum condition for the effective potential following the Weinberg tadpole method [21, 22] . Firstly, for C-tadpoles, we have a Φ R loop or in component form one from each of A R , ψ R , and F R . Hence, we have up to one loop level
Next, the N * -tadpole is given by
The D-tadpole is given by
(a) The tadpole diagrams are illustrated in Fig. 3 . We look for vacuum solution with −Γ
with I N ′ given by I N = gnI N ′ ; vanishing D-tadpole gives
the vanishing C-tadpole condition is
To get the physics picture clear, one can identify the soft masses generated for the superfield Φ byη = −gn andm 2 = −µgd. We will explore nontrivial solutions for the soft masses below.
It is interesting to see that the effective potential analysis for (the components of) the composite superfield U can be shown directly to be equivalent to the superfield gap equation, which we illustrated explicitly in Ref. [16] and duplicated here. In terms of the superfield, the potential minimum condition is given by
is the momentum integral of the Φ R Φ † R propagator loop (cf. the first diagram in Fig 3) . Note that from the original Lagrangian with two-superfield composite assumed, we can obtained −g = gc.
IV. SUPERSYMMETRY BREAKING SOLUTIONS

Let us pull together the gap equation in terms of
as a set of coupled equations to be solved simultaneously as the integrals are complicated expressions involving the two soft mass parameters. The third equation of
independently gives the y value for any solution ofη andm. One can easily check that the equations are indeed identical to the set of Eq. (14) derived from the original Lagrangian through the supergraph evaluation. Note that the y parameter does not correspond to any physical quantity and hence may be considered of little interest. The case of zero soft masses is consistent, as I C vanishes in the supersymmetric limit. The point of interest is if solutions of nontrivial supersymmetry breaking massesη andm exist.
The first soft mass gap equation gives g 2 I ′ N = 1 for nontrivialη, for the case of which we have
has been used to denote integral of the Feynman propagator for field of mass square S and we have the scalar mass eigenvalues
Similarly, we have
If we take m = 0, we would have
The second soft mass gap equation becomes
which is not compatible with the first one (g 
The two equations have the same form with only the |η| variable come in different signs.
And both reduces to the same equation for the I F (m A ) at the |η| = 0 limit, which is the gap equation for the limiting case [16] . Evaluating the integrals with model cutoff Λ, with all variables and parameters casted in terms of dimensionless counterparts normalized to Λ given by G =
4 In connection to the scalar masses, it is interesting to note that nontrivialη also gives spontaneous CP violation. Though we keep m as a complex parameter in our analysis, its complex phase in the original Lagrangian is not physical and can be taken away. The original Lagrangian hence conserves CP. Or as seen here, presence of nonzero mη product splits the masses of the scalar and pseudoscalar part of A and produces mass mixing between them, giving the mass eigenvalues. The surprising part is one only needs nonzero mη to have it, even real value would do. values of z of course collapse to one at z = 0, which is the vanishing |η| solutions which we presented in Ref. [16] . We duplicate the illustrating plots here in Fig. 4 .
Actually, in theη = 0 (z = 0) case, all the above integrals simplify analytically. In particular, we have
and obviously giving solution for 0 < s < 1 for the strong enough coupling G > 1. It can be seen from the numerical plot that the value of them 2 solution rises fast with increasing G.
However, nonzero t has a strong limiting effect. It increases the critical coupling needed for a nontrivial solution to s very substantially. In fact, taking the limit s → 0, the equation
, which gives the critical coupling G c as a function of t . It can be seen then as t increases from zero, (31)]. This is the generalization of s ≤ 1 to the nontrivialη, |z| = 0 case. The constraint is given by
It is strong. For any t value, it first restricts |z| of interest to ≤ We scanned on the effective coupling G versus s, |z|, and t plots to study the behavior G + curve to be smooth at least within the numerical window of interest. Moreover, the G versus |z| plots for any t and s essentially always give two solutions for (nonzero) |z|. The larger value |z| solution may not even correspond to a larger coupling G, as shown in Fig. 5 .
Also, a G value smaller than the |z| = 0 solution is typical. Another illustration of the same coupling value issue is given in Fig. 6 in which we show G versus s plots with two intersecting point, particularly including one with s = 0. Such nonzero |z| with s = 0 solutions are not available for t less than about .17. For the latter case, the G versus s plots give a single intersecting point. In Fig. 7 , we show comparisons of the intersecting point solutions at the same t. We have again solution with larger values of the parameter, s and |z|, for the masses generated corresponding again to smaller coupling G. Recall the standard, obviously physical sensible, solution features of the NJL-type model which our |z| = 0 solutions shown above bears, is that nontrivial symmetry breaking mass solution exists for large enough coupling beyond a minimal critical value and increases with the coupling. The |z| = 0 'solutions' behaves, however, in ways difficult to understand. A more careful inspection of the various plots shows that the G − curve in particular has strange singularities. In fact, each intersecting point 'solution' corresponds to a pair of s and |z| values with the G − curve either diverging at a smaller s or at a smaller |z| value. It sounds like in order to 'get' to that 'solution', one has to bring the coupling value all the way to positive or negative infinity and back. However, it should be note that nonzeroη(= |z| √ t) increases the mass of one of the smaller mode but decreases that of the other one [cf. Eq. (31)]. It is not so trivial to consider if largerη or |z| should really be considered to be giving a larger supersymmetry breaking effect. Another noteworthy feature is that among solutions of fixed |z| a larger t generally tends to give smaller s orm 2 , and among solutions of fixed s, a larger t generally tends to give larger |z|; larger t always tends to increase coupling G required for a solution.
Recall that the |m| or t value also suppresses the mass generation in the |z| = 0 case, but |m| = 0 gives certainly no |z| = 0 solution.
V. THE GOLDSTINO AND COMPOSITE (SUPER)FIELD DYNAMICS
Some components of the superfield U, which are auxiliary as introduced, develop kinetic terms through wavefunction renormalizations in the effective theory below the cutoff Λ.
We trace them here through checking of the relevant loop diagrams, based on the effective 
Only the mass matrix for the canonically modes can be diagonalized to give the mass eigen-
FIG. 8: Diagrams for fermion masses.
values. The mass matrix M f for f 1 and f 2 is hence given by
+ Ω, the first part being the tree-level mass while the last is the matrix for chirality-flipping pieces of self-energy diagrams. We have
In the case that the matrix of kinetic terms has the full rank, a zero determinant of det M f or equivalently det M χλ shows the existence of a Goldstino, which is to be expected from the supersymmetry breaking. We are here mostly interested only in the kind of qualitative questions here, which saves us from having the deal with the diagonalization of the matrix of kinetic. For the chirality-flipping diagrams (see Fig. 8 ), dropping the p-dependent parts, we have the mass terms
where I 3F (|m| 2 , m The spin one vector boson v µ is an important characteristic of the model. The proper self-energy diagrams (see Fig. 9 ) for the vector mode give the result
, (41) with I nF denoting the integrals with product of n Feynman propagators. There is also a tree-level mass-square of µ 2 to be added. It sure indicates that we have properly behaved kinetic and mass terms generated (note our metric convention).
The other scalar modes acquire also kinetic and mass terms accordingly. Mode mixings, however, make the result a lot less transparent. Details are given in Appendix A.
Proper self-energy diagrams for the spin one composite v µ .
VI. SOME DISCUSSION ABOUT THE UNCONVENTIONAL FEATURES AND THE VACUUM SOLUTIONS
The model we have here is quite an unconventional one in many aspects, and hence has behavior different from most of the conventional models to the extent that many 'generic' features of superfield theory or theory with spontaneous supersymmetry breaking are simply not present. That may make some readers uncomfortable or suspicious. Hence, we want to address the unconventional features directly here as much as we can, in relation to the validity of our main results of the supersymmetry breaking vacuum solution.
First of all, the basic model Lagrangian is unconventional. It has a four-superfield term with like the 'wrong' sign and unusual color index contraction, say in comparison to the old SNJL model. The color index contraction gives the NJL-type composite U as an unconventional superfield analysis of which is difficult to find in the literature. We will look at that in more details below. Actually, we are not the first to write down a quartic term in the Kähler potential with a negative sign [23] . To see better its unconventional feature, let us take a look at the component field picture of the model. For simplicity, we again drop the color index from our analysis. The Lagrangian is given by
From the equation of motion for the auxiliary field F * , we have
The somewhat complicated fractional form of F indicates that the component field Lagrangian with F eliminated would have less than conventional interaction terms. Naively, the scalar potential is given by
Eliminating F gives, however, it blows up at |A| = 1/ √ 2g. For a perturbative coupling, one expect 1/g bigger than the model cut-off scale Λ, hence the potential is well behaved within the cut-off. With strong coupling g 2 , one cannot be so comfortable. In fact, for |A| > 1/ √ 2g, the potential goes negative, contradicting our expectation for a supersymmetric model. The analysis so far suggests compatibility with a plausible nonperturbative supersymmetry breaking. In fact, the analysis here illustrates clearly that for strong enough coupling the model has no sensible perturbative vacuum, not even the naive supersymmetric vacuum one may naively expect to work, at least in the m = 0 case or for large g 2 .
The nonperturbative NJL-type feature is what gives the model a sensible vacuum. In fact, the model other than being a superfield one has mostly quite conventional NJL-type features at least for them 2 = 0 andη = 0 vacuum. Here below, we mostly address only the latter case as our supersymmetry breaking solution. Let us now take a look at the scalar potential in the presence of the composite U, namely as described by the effective theory Lagrangian, for m = 0 at the tree-level. We have to emphasize that the effective theory really comes from the NJL-type composite (super)field thinking consistence of which asks for the potential analysis as performed above in Sec. III. We are looking at the tree-level potential here only to illustrate further the unconventional features of the model, here as given by the effective theory Lagrangian. The potential has the very unconventional form given by Eliminating all C, N, and D from V tree eff of course gives back only the V s potential of the origin Lagrangian. Those conditions are really from the composite condition of U = − g µΦ R Φ R the NJL wisdom of nontrivial two field condensates says exactly that they should not be applied to the VEVs. A simple conclusion here is that while our gap equations above allows a supersymmetry preserving solution, the conventional wisdom of that being the preferred vacuum may not apply. At least there is no indications that the supersymmetry breaking vacuum is less stable. In fact, the supersymmetric solution means there is no two-field condensate of Φ except possibly what contributes to C . The latter is just a wavefunction renormalization factor for Φ which is already absorbed in V tree eff and gives the same form for V s in terms of renormalized quantities. After all, without symmetry breaking two-field condensate is like what one expect with weak g 2 coupling, there should not be any composite field degree of freedom and the perturbative tree-level V s should be expected to give the correct qualitative feature of the solution. However, the latter looks unstable or sick for strong enough coupling.
Another point to note is that the gap equation analysis for an NJL-type model always seems to admit the symmetry preserving solution [11, 13, 14] . However, we can see that the While it is difficult to check if the same strong coupling value admits more than one such vacua, it is seems certain to be the case for the coupling values that admitη = 0 solution(s), as the existence ofη = 0 andm 2 = 0 solution is generic once the coupling is beyond the critical value. The problem is for the nonzero input m case only though.
Another important aspect about our model that some may feel suspicious is its being able to avoid the vanishing supertrace condition for the mass-squares of the component fields, which is in general difficult. However, that the condition was established only for specific models of supersymetry breaking rather than as a generic result [25] [26] [27] 
VII. REMARKS AND CONCLUSIONS
Dynamical supersymmetry breaking is an interesting and important topic [28] . Our new simple model with a single chiral superfield (multiplet) should be a great addition to the latter. The fact that the model has as its direct consequence the generation of soft supersymmetry breaking masses is specially interesting in view of the requirement of soft supersymmetry breaking in any low energy phenomenological application of supersymmetry as in a SSM. We want to emphasize that our key interest is really the case with an SU(N) multiplet and no input mass parameter, i.e. m = 0. For the case, the analysis can simply be considered one with the color index hidden so long as we put back the color factor N in the relevant loop diagrams, basically has the g 2 factor in all those results including the gap equations to be replaced by g 2 N. We may also take the superfield as like one of the chiral matter superfield multiplets in the SSM. Together with our earlier HSNJL model [9, 13] , a simple SSM with all (super)symmetry breaking and mass parameters generated dynamically is easily in sight, though it remains to see if a model with only the SSM superfield spectrum minus the Higgs supermultiplets can be a consistent model theoretically and phenomenologically. Even if the answer to the latter question is a no, it looks like there is at least enough room to have a model with like a single extra chiral superfield to produce the supersymmetry breaking. We consider a model of such kind quite compelling as an alternative to the full models of the SSM in the literature having the extra sectors.
The current study is a big step in the direction, to which we sure love to further our investigations. The model mechanism of course may also be applied to other model building works, for example in addressing the (S)SM flavor structure questions [29] .
We take only the case of a simple singlet composite of U ∼ Φ † a Φ a here. A somewhat more complicated case as studied in the case of (non-supersymmetric) NJL-type composite of spin one field [30] would have the composite in the adjoint representation. Similar but superfield version of four-superfield interactions may be considered though not in relation to pure soft supersymmetry breaking. It is also possible to have a model in which the composite superfield U behaves like a massive gauge field supermultiplet [31] , much in parallel with the non-supersymmetric models of Ref. [30] . (17) in the superfield picture. It is possible to think about the electroweak gauge bosons as such composites. However, we echo the author of Ref. [30] against advocating the kind of scenario. wavefunction renormalization factor Z = 1 + g o c, the quadratic part of the Lagrangian is given by 
Note that −µgd and −gn here correspond to the (renormalized) soft mass termsm 2 andη.
The propagator expressions can be matched to that of the superfield Φ in Eqn. (12) .
The remaining, interaction, terms in the effective Lagrangian read
Note that the above gives essentially all parts of the Lagrangian, apart from a constant. The linear terms are canceled at the physical vacuum with consistent c, n, d solutions discussed in the main text.
Diagrams for the generation of kinetic terms for the fermionic modes.
In the following, we present some details of the 'quark-loop' contribution to the two-point functions for the various components of the composite superfield U at the supersymmetry breaking vacuum solutions, as discussed in Sec. V. Though we argue in the text thatη = 0 solution does not look acceptable, we present fully generic results for completion. The results may offer more insight into the problem.
The two-point functions for fermion kinetic terms are given by the diagrams in Fig. 10 , with the ip ·σΞ results given as
where I nF denote integrals each of a product of n Feynman propagators with the mass-square parameters as given. We have given besides the general result also the simplified expression at theη = 0 limit. Recall
and at the limitη = 0, we have used m 
to present the results. Again, we give the general result and theη = 0 limit, and the has to be expanded into the real components first. One has then to diagonalize the kinetic term matrix for all the real scalars to find the proper wavefunction renormalization factors for the canonical modes, and subsequently diagonalize the mass-square matrix, with the tree-level terms included, of the latter for the eigenvalues.
